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(54) MANUFACTURE OF FLAME-RET ARDANT COPPER-CLAD LAMINATE 

(57)Abstract: 

PURPOSE: To ensure that a flame-retardant copper-clad laminate of high quality is obtained which meets safety and environmental 
requirements by impregnating the sheet with a blend of bifunctional epoxy resin, dihydric phenols, a curing agent and aluminum hydroxide 
essential ingredients, then laminating a prepreg obtained by chemical reaction with the bifunctional epoxy resin, divalent phenols and curing 
agent on a copper foil and molding these materials in one piece under heat and pressure. 

CONSTITUTION: A flame-retardent copper-clad laminate consists of bifunctional epoxy resin, divalent phenols, a curiang agent and 
aluminum hydroxide as essential ingredients. A prepreg is prepared by applying the essential ingredients to a base material and allowing the 
ingredients to undergo a chemical reaction in the B stage during the subsequent impregnation and drying processes, instead of applying, 
impregnating and drying a resin composition obtained by running the essential ingredients through a previous chemical reaction. The prepre 
thus obtained is stacked on the copper foil and these materials are molded in one piece under heat and pressure. This flame-retardant 
copper-clad laminate, containing aluminum hydroxide in the resin, is perfect from a safety and environmental viewpoint, because water is 
adsorbed from aluminum hydroxide during the burning process and the adsorbed water is used for fire resistance. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of the fire-resistant copper clad laminate excellent in safety, 

measling-proof nature, etc. excluding a bromine compound. 

[0002] 

[Description of the Prior Art] In recent years, a printed circuit board is used for various kinds of fields by development of electronic equipm 
and, as for the substrate material, most is becoming a fire-resistant type (V-0 of UL94) on safe. 

[0003] However, bromine compounds, such as a bromination epoxy resin, are being used for the conventional fire-resistant substrate for 
flameproofing. Although the effect of flameproofing is large, by combustion and the pyrolysis, a bromine compound is poisonous, generates 
powerful gas, and is not desirable on safe on environment. Thus, in spite of having used the bromine compound for the fire-resistant substrat 
had a big fault of poisonous gas generating etc. 
[0004] 

[Problem(s) to be Solved by the Invention] this invention is excellent on the safety and environment which were not made in order to cancel 
above-mentioned fault, and do not contain a bromine compound, and tends to offer the manufacture method of the good fire-resistant copper 
clad laminate of measling-proof nature and an adhesive property. 
[0005] 

[Means for Solving the Problem] As a result of recommending research to attain the above-mentioned purpose wholeheartedly, by making a 
of aluminum contain in a resin, and making a resinous principle react at the time of prepreg manufacture, this invention persons find out that 
manufacture method by which the above-mentioned purpose was stabilized can be attained, and complete this invention. 
[0006] That is, this invention is 2 organic-functions epoxy resin. While using dihydric phenol, a curing agent, and an aluminum hydroxide as 
indispensable component and sinking in the mixture of the above-mentioned indispensable component in a prepreg manufacturing process 2 
organic-functions epoxy resin, It is the manufacture method of the fire-resistant copper clad laminate characterized by carrying out the 
laminating of the prepreg to which make dihydric phenol and a curing agent come to react, and fabricating it to heating pressurization one w 
copper foil. 

[0007] Hereafter, this invention is explained in detail. 

[0008] The prepreg used for this invention, and 2 organic-functions epoxy resin, The mixture of dihydric phenol, a curing agent, and an 
aluminum hydroxide is applied and sunk in at a base material, and it is at the prepreg manufacture time. 2 organic-functions epoxy resin, 
Dihydric phenol and a curing agent make it come to react. 

[0009] it uses for a prepreg as a 2 organic-functions epoxy resin, the bisphenol A system epoxy resin, a bisphenol F system epoxy resin, etc. 
mentioned, and these are independent - or it can be mixed and used Moreover, the need is accepted and they are a cresol novolak epoxy res 
phenol novolak epoxy resin, the bisphenol A novolak epoxy resin, and others. It is also possible to blend polyfiinctional epoxy resins, such a 
three organic functions and four organic functions. 

[0010] moreover,. it uses for a prepreg as dihydric phenol, bisphenol A, a methylene bisphenol, etc. are mentioned and these are independent 
or it can be mixed and used 

[001 1] As a curing agent used for a prepreg, although dicyandiamides and phenols can be mentioned and a phenol novolak, a cresol novolak 
the bisphenol A novolak, etc. are common as a concrete compound of phenols, it is not limited especially, these are independent - or it can b 
mixed and used moreover, as a hardening accelerator, imidazole derivatives, the 3rd class ammonium salt, tertiary amine, etc. are mentioned 
and these are independent - or it can be mixed and used 

[0012] It is several micrometers which can carry out work top quantity restoration although what is usually used for a laminate can be used a 
aluminum hydroxide used for this invention and it is not limited [ particle size / especially ]. The thing of the particle size of a grade is 
desirable. 

[0013] The prepreg used in this invention is not what the base material was applied, sunk in and dried and obtained to it what each above 
component was made to react beforehand and was used as the resin constituent, makes a base material carry out B stage reaction during an 
application and sinking in / dryness, and manufactures each component. In this way, laminate molding of the prepreg and copper foil which 
were obtained can be carried out to heating pressurization and one in piles, and a fire-resistant copper clad laminate can be manufactured. 
[0014] 

[Function] Since the fire-resistant copper clad laminate by the manufacture method of this invention makes it secede from the water in an 
aluminum hydroxide at the time of combustion and is making the water of a secession component use for flameproofing by making an 
aluminum hydroxide contain in a resin, it is completely satisfactory on a safe top and environment. Moreover, the resin constituent for 
laminatings is an epoxy resin conventionally. After making dihydric phenol A react in a reaction iron pot and macromolecule-izing it, the ba 
material was applied, sunk in and dried and the prepreg was manufactured to it. On the other hand, the thing which the mixture of each 
low-molecular component before a reaction is applied in this invention, and the impregnating ability to glass fabrics etc. is improved, and is 
advanced for B stage reaction of each component at the time of prepreg manufacture, 2 Organic-functions epoxy resin The method of 
controlling the competitive reaction between dihydric phenol and a curing agent is adopted, the shock resistance and the processability which 
were the fault of a heat-resistant epoxy resin are improved sharply, and an adhesive property and measling-proof nature are raised. 



[Example] Next, an example explains this invention, this invention - these examples -- it is not limited Whrc^Ji^iP^^ 
of comparisbn'the "section" means the "weight section." 

[00 1*6] The Epicoat 828 (oil-ized shell epoxy company make, tradename) 90 section of an example 12 organic-functions epoxy resin, the 
polyfunctional epoxy resin YDCN704 (Tohto Kasei Co., Ltd. make, cresol novolak epoxy resin, tradename) 10 section, the bisphenol A 40 
section, JIJIAN diamide The heating dissolution of the six sections and the methyl-cellosolve 60 section was carried out, and the uniform 
solution was obtained. After cooling this solution, it is a 2-ethyl-4-methyl imidazole. 0.12 The section is added and it is the HAIJI light H31 
Nippon Light Metal Co., Ltd. make, tradename) of an aluminum hydroxide further. The 100 sections were added, it stirred enough in De Dis 
Perth, and the varnish was created. 

[0017] It is immersed, does an application and sinking in in of the glass fabrics which carried out silanizing to this varnish, and dries with a 

vertical-mold dryer. 2 organic-functions epoxy resin Dihydric phenol was made to react and the prepreg was manufactured. 

[001 8] Two or more sheets of this prepreg are piled up, and they are pressure 40 kg/cm2 and temperature in piles to the front reverse side ab 

copper foil further. At 180 degrees C Heating pressurization was carried out for 2 hours, and the fire-resistant copper clad laminate was 

manufactured. 

[0019] The prepreg was built with the composition shown in two to example 4 table 1 like the example 1, and the fire-resistant copper clad 
laminate was manufactured still like the example 1 . 

[0020] The prepreg was built with the composition shown in one to example of comparison 2 table 1 like the example 1, and the fire-resistan 
copper clad laminate was manufactured still like the example 1 . 

[0021] Since the existence of a glass transition temperature, copper foil peel strength, measling-proof nature, fire retardancy, and the 
irritating-odor generation of gas was examined using the fire-resistant copper clad laminate manufactured in examples 1-4 and the examples 
of comparison, the result was shown in Table 1. The glass transition temperature was measured by the TMA method. Copper foil peel streng 
is 18 micrometers. It examined using copper foil. I-proof ZUNGU nature evaluated the thing after being immersed in the 4-hour back of boi 
and the solder bath of 260 degree C for 30 seconds by viewing. Fire retardancy was examined by UL94. The irritating-odor generation of ga 
examined the existence of the irritating-odor generation of gas at the time of combustion. It excels also about which property and the 
fire-resistant copper clad laminate by this invention is a book. 
[0022] 
[Table 1] 
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*1 : the product made from bromination bisphenol A epoxy resin (21% of rates of bromination) CHIPAGAIGI, a tradename. 
*2 : phenol equivalent abbreviation 120. 

*3 : the surface prepreg used what has the nothing HAIJI light H3 1 . 

*4 : boiling Viewing estimated the thing after being immersed in the 4-hour back and the solder bath of 260 degree C for 30 seconds. O Mar 

With no blistering. 

*5 :0 mark -- With no generating. 

[0023] 

[Effect of the Invention] Since the fire-resistant copper clad laminate by the manufacture method of this invention does not contain a bromin 
compound, it does not generate poisonous gas, and is excellent on safety and environment, and reliability, such as measling-proof nature, is f 
retardancy highly so that clearly from the above explanation and one table. 
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CLAIMS 



[Claim(s)] 

[Claim 1] 2 organic-functions epoxy resin, While using dihydric phenol, a curing agent, and an aluminum hydroxide as an indispensable 
component and sinking in the mixture of the above-mentioned indispensable component in a prepreg manufacturing process 2 organic-functi 
epoxy resin, The manufacture method of the fire-resistant copper clad laminate characterized by carrying out the laminating of the prepreg to 
which make dihydric phenol and a curing agent come to react, and fabricating it to heating pressurization one with copper foil. 



[Translation done.] 
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